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Tracking the Carbon Cycle and CO2



“Baseline” Carbon Pools in Terrestrial Ecosystems

“Baselines" comprise the reference case against which a change in
GHG emission or removal is measured.

Green plants remove (sequester) carbon from the atmosphere through photosynthesis, extracting carbon dioxide 
from the air, and using the carbon to make biomass in the form of roots, stems, and foliage. -- Source: Voluntary 
Reporting of Greenhouse Gases, 2002, Report number  DOE/EIA-0608. 
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Project Objectives:

1. Evaluate major forest and agricultural sinks of atmospheric CO2 in the U. S. using 
NASA satellite data and ecosystem modeling.

2. Support the U. S. Government interagency program for registration of voluntary 
GHG emissions reductions (carbon dioxide, methane, nitrous oxide).

3. Develop an internet-based Decision Support Tools (DST) for carbon management in 
U. S. ecosystems for users nationwide.

Investigators:  
Christopher Potter and Matthew Fladeland (NASA ARC)
Steven Klooster, Vanessa Genovese, Seth Hiatt, and Peggy Gross (CSUMB)

CASA-CQUEST Application:
A Decision Support Tool for US Carbon Management 

Supported by NASA Program for Applied Sciences
http://geo.arc.nasa.gov/website/cquestwebsite/
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Prediction of the North American Carbon Sink
Fall AGU ‘01 B52B-03 “The North America Carbon Sink from 1982-1998 

Estimated using MODIS Algorithm Products”
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Summary:

(a) Since 1982, the terrestrial ecosystem sink for atmospheric 
CO2 in North America has been fairly consistent (at ca. 0.3 
Pg C per year), except during relatively cool periods.

(b) Regional warming has had the greatest impact on increasing 
the high latitude (boreal) forest sinks for atmospheric CO2 in 
North America.

(c ) The continental U.S. has been a consistent ecosystem 
carbon source of 0.1-0.2 Pg C per year before 1999, led 
by the western states.
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Baseline Carbon Pools for California

Highest predicted carbon storage is in the California Coastal Redwood Belt and Siskiyou-Trinity areas, 
with average baseline carbon pools in standing biomass (live leaf and wood) in the range of 160-180 t C 
ha-1.  Sierra Nevada mountains and the Central Coast Range predicted range is from 50-100 t C ha-1. 
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Historical Changes in Baseline Carbon Pools

Net Ecosystem Flux of Carbon,
Summed 1982-1997



Climate Change Predictions for Carbon Pools: TEMP+ 
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Climate Change Predictions for Carbon Pools: PREC -
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Tracking Land Use Change Impacts on Carbon Pools 

CASA CQUEST

High-resolution satellite image showing cleared patches of land in 
the Plumas National Forest, California. Red circle lines are 1-km 
buffer boundaries around the center locations of NASA - MODIS 
250-meter areas from which loss of green cover was detected.



Landsat 30-meter Satellite for Forest Production
CASA Annual NPP circa 2000
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Agricultural Land Use Impacts on Soil Carbon Storage

References for the Data Set:

• Eve, M.D., M. Sperow, K. Paustian, and R. Follett. 2002. National-scale estimation of changes in  soil carbon 
stocks on agricultural lands. Environmental Pollution, 116: 431-438.
• USDA National Resources Inventory (NRI): http://www.nrcs.usda.gov/technical/NRI/

NASA/USDA Carbon Cycle Science project:  CO2 Fluxes Between Agricultural Lands and the 
Atmosphere: Towards More Complete Accounting by Integrating Remote Sensing with 
Simulation Modeling PI: Stephen Ogle, Colorado State University
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